• Our overall goal is to establish through computational studies the feasibility of 
Progress Report
We have shown that the configuration of the [FeFe] H cluster energetically stablest at each stage of the H 2 production cycle, one with a terminal CO on the Fe d , has too large a barrier for H 2 production, 0.54 eV. The configuration equivalent to that of the [FeFe] H cluster in the enzyme (see Fig. 1 ) is found to be unstable for the isolated subcluster (i.e. in the absence of the enzyme environment). However, with the terminal CN -on Fe d in the gauche position instead of the transdown position of Fig.1 , the CO bridging configuration is only 0.1 eV less stable that the terminal CO configuration. The H 2 desorption reaction for this gauche-(CN) 2 is exothermic by 0.18 eV, and the barrier is only 0.09 eV, supporting the possibility that the enzymatic environment is not essential for efficient H 2 production. However stabilizing the CO bridging configuration is essential for obtaining favorable kinetics because it blocks the too-tightly-binding H-bridging site which is accessible in the CO terminal configuration. Moreover, the CO bridging configuration must remain delicately balanced with respect to the terminal configuration because, during the course of the reaction, the configuration shifts subtly between more or less asymmetrical bridging of the 2 Fe's. We have already started a study of different ligands, such as CH 3 O -, NH 2 CH 3 , phenylthiol, etc ., at the Fe p so as to tune the stability and catalytic efficiency of the CO bridging configuration 
Future Directions
Once we will have determined the best ligand to ensure the stability of the CO bridging configuration and enhance its efficiency, we shall continue our study by linking the "optimal" catalyst via the thiol connection to the Fe p to the surface of an Fe-S electrode. In addition, we plan to simulate the water environment of the [2Fe] H activated Fe-S surface, studying the influence of the electrode and the water on configuration stability and reaction pathway. The computational tools we employ 2 are well suited to these more complex systems.
